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Figure 19: Zinzyme Sensor Molecule for 
detection of Nucleic Acid 



reporter 
molecule 



stem I stem II 

\ / 

5 ' - NNNNNNGNNN N N 

5 ' -NNNNNY^ A G 



(SEQ ID NO. 22) 



NNNNN^U J3 



stem III 



Inactive Zinzyme sensor/ 
reporter molecule complex 

(SEQ ID NO. 22) 

Tag-NNNNYCSSSSSS ' 



Zinzyme Sensor Molecule 
(SEQ ID NO. 23) 



Target Signaling 
Molecule 

(SEQ ID NO. 25) 



5 ' -NNNNNY 



G G Ar 



U 



ni^nnM u V a g 
gg 

(SEQ ID NO. 24) 



i NNNNRGNNNNN 

(SEQ ID NO. 22)Tag•-MM£6tahtaW-5 , 

r Gj 

Target Signaling 



5' -NNNNNY G „ 



Molecule 



nnnnM u V a g 

GG A 

(SEQ ID NO. 24) 



nnnnrgnnnnn Active Zinzyme sensor/ 
(SEQ ID NO. 25) reporter molecule complex 



Stem-loop III of HCV (SEQ ID NO. 26) 



(SEQ ID NO. 22) 



Active HCV Zinzyme sensor/ 

reporter molecule complex (seq id no 27) 



GGUCCUUUCUUGGAUAAACCC 

_ i ii i i tilt iii i] 
Tag- AGAACCUAUUUGGG -5 

"fc TTk T ■» T "I TH TT T • • f 



N 



NNNNNY 



i i i i i TjQ.- r 
N N NNNNNR V Qq £ 



catalysis results in 
release of Tag-AGAAC 
for detection 



Zinzyme sensor can be attached to solid support/ surf ace, 
for example at the 5 f -end 
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Figure 20: Zinzyme Sensor Molecule 
for detection of Protein 



Zinzyme Sensor Molecule 



stem I stem' II 

\ / 

5 ' -NNNNNNGNNN N N 

reporter Tag-Nkkkk^M N N (SEQ ID NQ 23) 

molecule 5' -NNNNNY^ ^ A G U % ' 

iWWnWiR u u _g 

(SEQ ID NO. 22) i GqA 



stem III 



(SEQ ID NO. 23) 

RNA sequence that' binds a 
clinically relevant' protein 
ID NO. 22 



(SEQ 
5 ' - NNNNNN 
Tag- mmNi 

5 ' -NNNNNY 1 ^ -w TT 

nnnnMu c u g 

G G A 




biological sample 
containing target 
protein 

(SEQ ID NO. 



Protein interaction 
(SEQ ID NO. 23] 



5 • - NNNNN* GNNN N N 

Tag- Nkidih^M^m^y 

5 1 -NNNMNY^ 

22 > NNNNNlkU C u Jg 
GqA 



Zinzyme sensor/ 
reporter molecule complex Activated/Inactivated Complex 



Sensor/reporter complex for detection of HCV core protein 



AGn 
G A UU 
5 ' - NNNNNNGAGCC GCG G 

Tag-NkAkMt^G G <^ C UG G 

5' -NNNNNY 0 Aq^AA 

&WnhSnk U <L G (SEQ ID NO. 
GqA 

(SEQ ID NO. 22) 
HCV Zinzyme sensor with 
loop HID of HCV 
(directs the binding of HCV 
core protein) 
(SEQ ID NO 28) 



A S U 

5 . - nnnnnngNNNNNN^agcc gcg UU g 

I J J G 



ra ^-^^NNNNNNNNNUCGG 

5 1 -NNNNNr J / ~A~ A A 

22)NNNNNiU C u G ?3 
GqA 



HCV Zinzyme sensor with loop HID 
of HCV connected via randomized 
linker 

(SEQ ID NO 29) 



Usmanetal. _ _ c 

NUCLEIC ACIE SENSOR MOLECULES 
Serial No. TBA; MBHB00-81 6-E 
Sheet 27 of 55 



Figure 21: Zinzyme Sensor Molecule with 
protein enzyme reporter 



trans 




CIS 



5 ' -NNNNNNGNNN N N 
- NNNNNY^ J*^G „ 

Reporter Molecule (SEQ ID NO. 22) 
Zinzyme Sensor (SEQ ID NO. 23) 



NNNNNNGNNNNN 




i/6bWTNN 
NNNNNNR U 



VBase 

Zinzyme Sensor (SEQ ID NO. 30) 




Sodium Periodate 



a. Protein 

b. Sodium Borohydride 



Protein Enzyme 



R is oligonucleotide. 

Protein can be attached via amino linker. 

Alternately, R is phorphoramidite moiety for incorporation at 5'-end of oligonucleotide. 



High turnover protein enzyme is, for example, Luciferase, Horseradish peroxidase, 
beta-galactosidase, alkaline phosphatase. 
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Figure 22: Amplification of~ signal via 
use of protein enzyme conjugate 




target (SEQ ID NO. 31) Enzyme conjugate/reporter sensor molecule 

complex can be in cis or in trans format 



Nin!rkfc6raA NN-Biotin 

nNNNKNNY^ ^Gjj 



(SEQ ID NO 32) 



target (SEQ ID NO 31) 
t 

\ N N -biotin 




+ (SEQ ID NO. 33) 

NITON 




no target 



NM«tf QU« MM -bio tin 
1 Gj 



■■ttUW 0 "^ (SEQ ID NO. 32) 



cleaved 



\ 



uncleared 



Avidin, streptavidin, 
neutravidine column 



Trapped in column 





(SEQ ID NO. 32) 



NNNNN 



Assay column eluent to determine enzyme 
activity proportional to sensor molecule 
activity. 
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Ligase Sensor Molecule with enzymatic reporter 



target 



sensor 



lirikax 




Reporter molecule wherein 
W is a nucleic acid or 
oligonucleotide, and is 
optionally absent 



surface 



Ligase activity 
Extensive washing of surface 
i f Detection 

target 




Alternatively, a fluorescent or chemi luminescent based 
reporter molecule is used. 



FIG. 23 
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Figure 27: Target Activation of Zinzyme 
Sensor Molecule 



CCCAAAUAGGUUCUUUCCUGG Target (SEQ ID NO. 37) 




- j- 1 — i i i | i i — i i | i — i — i — i — [ ii i i — [■■'T'" i r-T-'i — rm — | 1 1 1 — *~~\ — 1 ' 1 — 

-ID 0 10 2D 3Q 40 5D 60 70 

Time (min) 
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Figure 33: Half zy me Ligase 



A 3 (SEQ ID NO: 46) 



A AU U 



A 

(SEQIDNO:45) 5 




A U ^ C -^ CGUG u 

A A 
A G AC A A 
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Figure 37A 




IGGCGUGACI ACGUUCCC (SEQIDNO:61) 
CGCACUG C UGCAAGG-5' (SEQ ID NO: 62) 
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Figure 37D 
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D ID 2D 3D 4D 5D BD 



time (mins) 
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Figure 38 
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Figure 4IA 




1 1 1 1 1 1 



1 1 1 1 1 1 



Usman et al. 

NUCLEIC ACIB SENSOR MOLECULES 
Serial No TBA; MBHB00-816-E 
Sheet 53 of 55 




Usman et al. 

NUCLEIC ACIE SENSOR MOLECULES 
Serial No. TBA; MBHBOO-8 1 6-E 
Sheet 54 of 55 



Figure 42A 
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CGCACUG C UGCAAGG-5' 



(SEQ ID NO: 63) 
(SEQ ID NO: 62) 
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